T he role of skilled emergency medical service (EMS) personnel in the care of trauma patients is a controversial topic with two distinct viewpoints. Some believe that EMS should ''stay and play,'' while others advocate ''scoop and run.'' The central question is whether ''stay and play'' improves patient outcomes or merely delays definitive care. This debate has been ongoing for several decades. In fact, a panel regarding prehospital stabilization versus ''scoop and run'' was convened at the 42nd Annual Session of the American Association for the Surgery of Trauma as early as 1982. 1 In 1994, Bickell et al. 2 published a landmark trial that showed improved outcomes when intravenous fluids were delayed in hypotensive patients with penetrating torso injuries, thereby providing direct support for the ''scoop and run'' idea. Many other studies have supported ''scoop and run,'' but a few have challenged it.
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The culmination of this conflicting body of evidence was the publication of two practice management guidelines by the Eastern Association for the Surgery of Trauma regarding prehospital care, both of which concluded that there was insufficient evidence to support certain prehospital interventions (PHIs) by EMS. 8, 9 EMS systems have rapidly evolved over time. Now, most prehospital personnel have extensive training and are required to maintain these skills through continuing education and national certification. This is in stark contrast to the ''old days'' where undertakers in horse-drawn carriages staffed ambulances. Like most modern EMS agencies, our system requires multiple (2Y3) paramedics on each call. This type of system allows for the performance of several PHIs that can potentially be lifesaving. While a ''scoop and run'' mentality can certainly limit some unnecessary and potentially harmful procedures, a moderate ''stay and play'' strategy may benefit some patients.
Therefore, the purpose of this study was to evaluate ''stay and play'' versus ''scoop and run'' strategies at this Level 1 trauma center in South Florida. The hypothesis was that PHIs increase time at the scene, delay prehospital time, and/or adversely affect outcomes in severely injured trauma patients.
PATIENTS AND METHODS
After institutional review board approval, the records of all patients at the University of Miami/Jackson Memorial Hospital Ryder Trauma Center from March 2012 to June 2013 who arrived via EMS from the scene of injury were retrospectively reviewed with waiver of informed consent. Patients arriving to the trauma center from intermediate facilities (e.g., other hospitals, correctional facilities) were excluded. Seven different EMS agencies transported patients during the study period with a maximum distance of 130 miles. Almost 90% of the air transports in this study were performed by the same EMS agency. These air crews have the same medical training, dispatch, scope of practice, and skill sets as ground crews.
PHIs were defined as intubation, needle decompression, tourniquet use, cricothyroidotomy, or advanced cardiac life support (ACLS, including chest compressions, external defibrillation, or cardioresuscitative drugs). Prehospital fluid administration was not considered. Prehospital variables, including mechanism of injury, vital signs, Glasgow Coma Score (GCS), and prehospital times were obtained from the EMS run reports. Similar data were obtained upon patient arrival to the trauma center. Revised Trauma Score (RTS), Injury Severity Score (ISS), as well as Trauma and Injury Severity Score (TRISS) upon arrival were obtained from the trauma registry. Prehospital RTS and TRISS were calculated retrospectively using the prehospital data.
Propensity scores were assigned for each patient based on a logistic regression model for predicting the need for PHI using patient and injury characteristics (i.e., ISS, traumatic brain injury [TBI] , prehospital hemodynamics and GCS, and mechanism of injury). A 1:1 fixed ratio nearest-neighbor matching was performed to compare outcomes of the PHI versus no-PHI cohorts.
Statistical analysis was performed using SPSS Statistics version 21.0 (IBM Corporation, Armonk, NY). Parametric data are expressed as mean T SD, and nonparametric data are expressed as median (interquartile range). Categorical variables are denoted as proportions. Comparisons were made using Student's t test and the Mann-Whitney U-test for parametric and nonparametric data, respectively. Categorical variables were compared using the Pearson W 2 or Fisher's exact test, as appropriate. Significance was set at p G 0.05.
RESULTS
The study population was composed of 3,733 consecutive trauma activations (Table 1) . Mean age was 39 T 19 years, 74% were male, and median ISS was 5 (1Y14), with 32% TBI. Ground transport accounted for 78% of the cases, and the remainder (22%) was transported by air. There were 71% blunt injuries, 25% penetrating injuries, and 4% burns. Overall mortality was 7% (n = 261), but 30% of these (n = 82) were dead on arrival (DOA).
One hundred thirty (3.5%) patients received 159 PHIs. The patients who received a PHI were by far the most severely injured (Table 2) , as evidenced by higher ISS (26 vs. 5) and mortality (56% vs. 5%) as well as lower GCS, systolic blood pressure (SBP), RTS, and TRISS both at the scene and on admission (all p G 0.05). PHIs occurred as follows: 95 intubations (59.7%), 38 uses of ACLS measures (23.9%), 18 needle decompressions (35.2%), 6 tourniquet placements (3.8%), and 2 cricothyroidotomies (1.3%). Table 3 compares the modes of transportation. For those transported by air, more patients had TBI, blunt injury, and higher ISS (all p G 0.05). In addition, scene times and prehospital times were longer, and a higher percentage of patients received a PHI in the air transport group (all p G 0.05). However, mortality rates were comparable with those transported by ground. Table 4 compares patients who arrived alive or deceased. As expected, almost half of the DOA patients had received a PHI. Those who were DOA had worse ISS and more TBI, more blunt injuries, and worse vital signs at the scene (all p G 0.05). Nevertheless, scene time was not increased, and prehospital time was actually reduced (p G 0.001).
We applied 1:1 fixed ratio nearest-neighbor propensity score matching to compare patients who received a PHI with those who did not. One hundred twenty-two patients had similar characteristics (ISS, mechanism of injury, TBI, and prehospital hemodynamics), shown in Table 5 . Patients who received a PHI had a significantly lower incidence of mortality than those who did not (23% vs. 43%, p = 0.021). Scene times and total prehospital times were not different between patients who received a PHI and those who did not.
DISCUSSION
The main finding of the present study is that PHIs performed by skilled EMS did not increase scene time or total prehospital time and were associated with a significantly lower mortality in severely injured trauma patients transported to our Level 1 trauma center. These findings suggest that, while PHIs may not be beneficial to all trauma patients, they do benefit those most likely in need of lifesaving measures. We defined PHI as intubation, cricothyroidotomy, needle decompression, tourniquet use, and ACLS measures (including chest compressions, external defibrillation, and cardioresuscitative drugs). A detailed analysis of the effect of individual PHIs is beyond the scope of this study. Instead, we analyzed the collective effect of PHIs on injured patients transferred to our Level 1 trauma center. These interventions were largely chosen based on their representation of the classic ABCs of the primary survey: airway (A), breathing (B), and circulation (C). Differences between ground and air EMS were also analyzed. The use of prehospital fluid resuscitation was not considered because most patients transported by EMS to our trauma center arrive with minimal fluid. We found similar prehospital times and a lower incidence of mortality in the sickest cohort of patients who received a PHI (Table 5 ). While this does not establish a causal relationship, it confirms an association between PHIs and lower mortality in a subset of trauma patients.
Prehospital intubations were the most commonly performed interventions (60%) in our study. The efficacy of prehospital intubation has been debated for several years. Murray et al. 4 performed a retrospective review of patients admitted to multiple trauma centers in Los Angeles County who had severe TBIVthere was no difference in mortality among patients intubated versus not intubated in the field. Taghavi et al. 10 observed an increased incidence of mortality after prehospital intubation in penetrating trauma patients. Recently, Karamanos et al. 11 found a higher incidence of mortality and admission hypoxia in propensitymatched patients with isolated severe TBI and prehospital intubation. Others support the practice of prehospital intubation. In 1997, Winchell and Hoyt 12 reviewed 1,092 patients transported by ground with blunt injury and divided them into a severe TBI group and an isolated severe TBI group. Prehospital intubation improved survival in the overall population (from 36% to 26%), severe TBI group (from 57% to 36%), and isolated severe TBI group (from 50% to 23%). 12 Davis et al. 13 have also observed improved outcomes in the more critically injured TBI patients who were intubated in the prehospital setting. Overall, the efficacy of prehospital intubation remains controversial. According to the 2012 Eastern Association for the Surgery of Trauma Practice Management Guidelines, there is still insufficient evidence to support or refute the utility of prehospital intubation at this time; the decision to intubate should be based on protocols developed by local EMS medical directors. 9 Eighteen needle decompressions were performed, and six tourniquets were placed during the study period. Warner et al. 14 found that prehospital needle decompressions were safe and resulted in unexpected survival. Others have found unsuccessful decompression of pneumothoraces in up to 65% of cases following needle decompression by EMS. This was largely attributed to catheter size; 4.5-cm catheters had significantly lower failure rates than 3.2-cm catheters (65% vs. 4%, p G 0.001). 5 We were unable to assess the failure rates of needle decompression in our cohort because of the retrospective nature of the study.
Tourniquets have been used in the military for some time, but civilian prehospital personnel have been slower to embrace their use. The American College of Surgeons' Committee on Trauma recently released evidence-based guidelines regarding external hemorrhage control by EMS and recommended the use of tourniquets in the setting of significant extremity hemorrhage when direct pressure is ineffective. 15 Again, because of the retrospective nature of the study, we were unable to analyze the individual success rate of each tourniquet placed.
Finally, we addressed the differences in outcome based on mode of transportation. Our results suggest a benefit for the 22% of patients transported by air. Table 3 shows that more patients had TBI, blunt injury, and higher ISS in the air transport group (p G 0.05). Although scene times and total prehospital times were longer and a higher percentage of patients received a PHI (p G 0.05), mortality was comparable between the air versus ground transport groups. These findings concur with those of several others. In 2009, Talving et al. 6 compared outcomes in patients airlifted (helicopter EMS [HEMS] ) to the trauma center from the injury scene with those taken by ground transport (ground EMS). HEMS patients more often had penetrating injury, hypotension, intubation, and GCS of 8 or lower. Furthermore, transportation times and total prehospital times were shorter in the HEMS group. Despite this, the study found no difference in mortality between HEMS and ground EMS after adjustment using a multivariable analysis; the authors concluded that HEMS did not improve overall survival. 6 Others have found similar results regarding air versus ground transport of injured patients. 16 Our interpretation of the benefit of EMS contradicts several previous studies. In 1996, Demetriades et al. 3 reviewed outcomes of severely injured patients transported by EMS (n = 4,856) and those transported by non-EMS (i.e., friends, family, bystanders, police; n = 926). Both groups were similar with regard to mechanism of injury, need for surgery, and need for intensive care unit admission, but crude mortality was more than twice as high in the EMS versus the non-EMS group (9% vs. 4%). After controlling for confounding factors, the adjusted mortality among patients with ISS greater than 15 was 28% in the EMS group and 18% in the non-EMS group (p G 0.001). 3 Johnson et al. 17 found similar results in the Pennsylvania trauma system. Their retrospective cohort study analyzed 91,132 patients, of which 9.6% were transported by private vehicles and 90.4% by EMS. After adjusting for ISS, EMS patients were more likely to die than private vehicle patients (odds ratio, 1.9; 95% confidence interval, 1.5Y2.4). 17 Interestingly, this increased risk of mortality was not apparent in a subgroup analysis of the more severely injured cohorts (ISS 9 15 and ISS 9 25). These results are similar to our study in that a crude mortality benefit is not apparent between those who received a PHI versus those who did not; the favorable effect is seen in the more severely injured patients who received a PHI.
The interpretation of our results must be considered within the framework of several limitations. These results are generally only applicable to areas with EMS systems similar to ours where 95.7% of the population is within 85-minute prehospital time to a trauma center. 18 This infrastructure may not be present in other systems. In addition, our definition of PHI did not include prehospital fluids. As previously mentioned, much has been written about the effect of prehospital fluids on outcomes in injured patients, and results have been conflicting. With a median prehospital time of less than 30 minutes in this study, we reasoned that only minimal volume would be administered during that time. Furthermore, we did not analyze whether individual interventions were effective. PHIs were performed according to individual EMS agency protocols. It stands to reason that some PHIs were performed with no benefit to the patient, especially in those who were DOA. Unfortunately, there was no reliable way to assess this in a retrospective fashion. As with any retrospective study design, the absence of blinding and randomization adds inherent bias that can only be completely overcome with a prospective, double-blind randomized control trial. We attempted to correct for this by performing a 1:1 fixed ratio nearest-neighbor propensity score match.
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